
This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

ih m * n a 

Date of Application: 2 0 00^121 4 B 

£ti 81 # 

Application Number: #Jgg 2000-3 68693 

Applicant (s): 



no : — ! 

^ < 

r- g m 

CD 
CD 



2001^ 1H12H 



* at /t ft m 

Commissioner, 
Patent Office 




JBt§f ttJM# 2000-31 10572 



#2 000-3 68693 



[«s*] 

[last] 

[&T$fc] 
[HHR«ff!F4Ma] 

[ft*] 
[ft*] 

[ft*] 

[femxiijgm] 
[ft*] 

[ftmxiijgm] 



Atae =a5C IftCT 

A000007322 

m 

H01L 49/00 
32 

mm ie& 

©ft 

*/n 



tfifiE# 2000-3110572 



#2 000 — 368693 

[WlFffiSA] 

000003078 

[ft^xii^^] Hit 

[^SfJS#] 100058479 

[ttfS^-Sf] 03-3502-3181 
m&m^ 100084618 

[»J*#] 100068814 

[»J##] 100092196 

100091351 

[#3S±] 

C«»J#-9] 100088683 



2 



ffi$E# 2000-3110572 



#2 000 — 368693 



[f$B!l#-i§-] 100070437 

[ £iiM##] ¥fi£l l^#ff M^354473# 

[ffiSH] ^11^12^ 14 H 

[^tt#«#-&] 011567 

21.000P3 



i 



®® i 



mmm i 



9705037 



3 



2000-3110572 



#2 000 — 368693 

[»*^5] mmmiR&m2i&mffi±mte. ti, tin, tisin 

„ T a. TaN, TaC, TaSiN. TaCeOg, Ir 46 Ta 54' W< 
* WN, W 2 N, W 64 B 20 N 16 . W 23 B 4g N 28 and W^SigN 

4 4 fiD^-yo^^j&^l^slis l o^&5 3££#$t£-r<5if:£3USB 
[»#«6] gtflH^«M^tt. CuT*&&:i££#^£-3-£fiN^lg2^ 

££lc, «(fffi*l«ffi±K:gBP€:^'tS«ft»S«:^IBU 
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M I M3c*?S*i/$ 0 

[ff^9] ||:£3g8SE«©MIM^/\ 0 $/#{C;J3^T, 

**^2/**fi»ISIfciu t8fia«lfifet5[|»JhK±K:jgritS*i, 3rBB&2££itB&ihl£tt 

ttfSB^ i zt&m 2 ^ifcB&itn^^tfjis^ -v y * mmmiz. mit y u ^ 

[ff^^l 1] ff:£SlfB^(Z>MIM3f^7^>#JC;J3V^ 
$*>ic, tff8B«l«SJbK:||PS:^'t-*5lft»®S:^flib, 

»*<Z>MPrtK:^S*i*ri:S:4#ai:'r*MIM^ir^S'4r. 

[fMl 3] 2|3«©M I M3f JC;I3V\T, 

[1^14] »#^lfBIB©MIM3f'V/ , «S/*JC;l3V*T, 



£ttfE# 2000-3110572 



#2000—368693 

£ e>ic mmmiRxff£2m®im±m<D'j>te< 1 -D^m^-r surname 

1] ft#^l 9fB«©MIM3f-Y/\'i>#lC£^T, 
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fro, *©^Mfr¥iSfl;£*u t&fS«2*ffild:, l^ilWO M/>f 

fro, ^©^Mfr^iH-ffc^tiTv^ ^ h$:#l$i:t5f^2 4f2«tf> 

mmm i mm±Kmz&mttm<Dmmzw±~?z>mmitm-t2>?& i mmmitm 

mmv^isyfu zm v^r, ism imjgjigtf tf ici&fiBjg i 2 
mm h i/>^i*K:tifS3&**m&»fc u 1*1231 1 mmizmm-t^mm^m 

[i#«2 9] fcfiSffl 1 JtefScB&ibRWu iMI5:^^^lfct> ffif 
flEfi-fb^MIRSrCMPtCJ: »J flWS* 2> 3 £ IC J; U tSffla^-v^2/*lft* 

& S8fiB«2ffi:«i»ihKfttJft&gB*2jft»jRtt, PEPfcRiECiy, 

*B&lhttXtf«ffl3^2j|a*|||ttt, PEPtRIECiy, ■e*l-?4l5HSLTiDX 



4 



ffiH# 2000-3110572 



4#2 000 — 368693 



3 i ] mmm i ffctfci»itR, uns* $fe^M> tuSBSfi 2 & 

SI»jfct««IB&^*fl2j&»R&ji:IS;S:**i^n^jaU 

mm #^*s>-7u-t**m^T. mmmmmmm^mmt&mm±mmm 

mm b uy^mzmmi&mttmzmfc u mmm 1 w&K&m-r z>mMx.&m 
m'm 2 mm±VkVLWM't ^ 2 mm* ^n^nm®.? s 

[0 0 0 1] 

^fH^te, MIM (Metal-Insulator-Metal) 3r^/\°$/# ICWtSo 
[0 0 0 2] 

, CMOSnj;>^f/W^H MOS V'yyVTs&iP 
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[0 0 0 3] 

— 2u RF7tn^fA>fAtCMO S n S?y 9 Trrt* "fit"?* 
fcaMcte, M^WxcDgg^:/niz*©i^£®£ 1 &M#&£o ixil CMO 

^L/T, iia«iRF-CMOS^n"fe^l:H!»tS. 
[0 0 0 4] 

mJgTFC&Si:, HB»«m©<£»&fc BHR*m£LT, Cu (g@) £^ 
[0 0 0 5] 

Cute. *S*J&JfcfficflUR*:^?-<5. tfcoT. Cu^tittSMlM 

[0 0 0 6] 

B»*f»CCuS:ttfflti»#, CuW, j&nXWg^jfifcfc if© 
3SA^&« \i^t>^>^>^Ti/yfU±^. (Damascene process) IC <fc U^JEft^tlS 

. r©B#, MiM^f^;v>*0«it, ^JKic, ^n-fe^ic <fc 

*l££:«>, ^TS/>^n-fe^.KlgH^SlBia, M;Uf, <r4V$/y9 (dishing 
[0 0 0 7] 

§ 3. il IC § o 

[0 0 0 8] 
[9RS #> ®^«] 
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msmcDM i m dp -v a *s * it. &munfr bw&zfr&f&i Jkwm 2 mm t . 
mmm t. muw, 2 m izmm 2 *u mm±mum * mm-? zm^ammzm 

[0 0 0 9] 
[0 0 10] 

[0 0 11] 

iufH^l«:^2j£^R!&ihJl«, i^Ilt^S, BtrSB^lS.^2^f5cR5 
lfclg&. Ti, TiN, TiSiN. T a, TaN, TaC, TaSiN, Ta 
CeO z . Ir 46 Ta 54 .W. WN,W 2 N, W 64 B 2Q N 16 , W 23 
B 49 N 28 andW 4 7 Si 9 N 44 ©^-^©^"^^^S^Stl* 1 ^T? 

[0 0 12] 
[0 0 13] 

[0 0 14] 
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[0 0 1 5] 
[0 0 16] 

MIB^1^^2|£mi»jLLm&t>*|ffSB^^A$/^«e^tt. **ien, 
[0 0 1 7] 

£fig;L, t(Tffi»l2feOt»2|fc«|»ih«LRtJfttrSB#^/1^*lft*BIM:. **i^*u 
[0 0 18] 

#»l!80MIM^irAi'*tt, SS>tc» «flB»13ttffl2J£1R|»ihK<Z)^ai< 

Ul^tt, CMO SUVv *x.y TftlCJgJfcStlS. 
[0 0 19] 

«rsa*i««tt, ^#^«^±omi^Mi^©M/>^i^^?iifc$ti. itffa 

lfttf»2«fi»Ji©S®Hu ¥fift3fttv^. 
[0 0 2 0] 

[0 0 2 1] 

##l!B©MIM**AS/*Eu Sifgamim^ilB&iHMO S 
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[0 0 2 2] 
[0 0 2 3] 

[0 0 2 4] 

*u MfH^2«^tt. mmmmmft&h isy+ftizmtcZft. *<z>^®# 

[0 0 2 5] 
[0 0 2 6] 

«:l»ih-r««IBS:3&"tS«lfifc*l»ihK«:^U fufBSH 1 JfcffcBfrihKJtlC, * 

ffisra«fi»Biafttf c mfga^ 1 2 ttmiic, tuiam 1 mmR^mmmm^ 2 
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[0 0 2 7] 
[0 0 2 8] 

zmmmiz. pep^rieicj:*;, tn^timmvrMni^ti. z&ngmz. 

[0 0 2 9] 
[0 0 3 0] 

u mmm2mmffijtm±&&ffim&i 4 mm±iz. mm±mttm<Dmm*mift 
zmmzmtzmmffiitmmmzM&L. mmmwc^±mmm±izmmmmm^ 

mtz* mmnimmjkTfmmmmm2m&M±mizm?2> buyj-zmmh. m 
ia h uyrmzmm&mttwzmfc u mmm i mmiz^m^ ^mmjkwmm 
2 mmmjkmzmm-t2>m2 mm* t^^-m<D^ *> 

[0 0 3 1] 

pat. mmz&mi'tetfb. ^mcDMiM^^^^^iz^^xnmizmm-t 
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[0 0 3 2] 

v^ 0 H2H 01 <d 1 1 - 1 imiz%iomwmT*3i>z> 0 

[0 0 3 3] 

3^12, Cu (gf) #$gfc£;ft£ 0 ¥#f«®l IP*?© h 1/>^«K:* 

fc£*ifc^M*mi 2&, M lM3f^AS/#©a£l«1I£:fc£ 0 

[0 0 3 4] 

##lT-k}:, M I M3f-Y AS/ #0)^l«}iC5Dl/ >fT^ h £*&^f££ LTV^tf, 
[0 0 3 5] 

mttsV^iym (SiN) 13*^f&£4x£ 0 MIM^'V/1i/^0^'Y^i/^f 

m^izmm^ mttsv ^ymi s&mzmvm&frfcmtte-iT^&o fit 

. =¥^/ts/*^^3fe««K:tt, mttyy^ym (WN) i4^m$tis 
c iffcf>^f>H4{t &mtt& Cu) 1 2<Df£roitl&£:L 

5: if j&D 3 it S » IB £ W 1" -5 . 
[0 0 3 6] 

mt*yy*Tymi 4±ic«, (m*^ Ta 2 o 5 ) 1 

[0 0 3 7] 

^t;ti/^$SiHi 5±tc«, mit^y^^ym (wn) i 6#?£/&£*i£ 
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[0 0 3 8] 

mt$>tfXT>mi 6±IC&, S-fbS/U 3>K (SiN) 1 7^fi£StlS 
o aft5/ij3>Kl 7&. SftS/y3>Rl 3 t&lC x-/^>^B£ (HPt», h 

«£^5 = ) c 

[0 0 3 9] 

S-ffcS/U3>JRl 3, 1 7±JCtt, BfcftS/U 3>JR (S i 0 2 ) 18«$ 
*u »ffcS/U 3>JK1 8_blc&. iftMJ3>Rl 9;«j£3*i£>o Ifti'Un 

T«ilg^--§> 0 SHb$/U n>Il 9 Jhlcte, Iftj/'J3>R (Si 0 2 ) 2 0^ 
J*3*i, mitisV n>12 OJhlCfcfc. gftS/y 3>jR2 1 #J&/£3*1<5. SftS/ 
y 3 >|JI 2 1 CMP (Chemical Mechanical Polishing) d -fe XlC £ £ 

[0 0 4 0] 

HMfcS/y ^>J^2 oft miti/V n>mi 9 «fc y %_ttf>g|$#) fctt. 

8&lJfMS/y 3>R1 3JC&. gfl:J>^f>Rl 6^&M# 
mtfCu) 1 2^T*If5M/>f (tf^Tsfc-/!/ (via hole) ) 

2 A, 22B, WXliZ. Cu (IS) tfJRfcSftS. h l/>^l*K:iSlfc3*lfc£M 
[0 0 4 1 ] 

^7i/>^nt^ (CMP^DtX) JCfctt&TV y S/>^3B*S:l»lh 
[0 0 4 2] 
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[0 04 3] 

IK (Mxll 4) fc«2««Kl«jtt-r*««©Jfc«|»jhJIII 

(M*^ W>^f>H6) *miiT^Z> 0 ift&tfcffcB&lLKtt, MI 
M 3f * A ^ # A* 2/ # ®« &i%tia £ 12: £ fifg £ - 

[0 044] 

^bt, ^rtA'i/^ilfSil (flfittf. Ta 2 0 5 ) 15ii. 2o©M*B£ritg| 

[0 0 4 5] 

ttfg I M -v A ^ f|#t-e # S o 
[0 0 4 6] 

[0 0 4 7] 
[0 0 4 8] 

PEP (Photo Engraving Process) J$.T$R I E (Reactive Ion Etch 

in g ) fc^-r. ¥Mfcm&i iMz&*#ibis>rzmm?2> 0 at-, cvd 

(Chemical Vapour Deposition) ^J^T, h ^ y^^:%^.\zmtc't^ 

MW& (MtU*> Cu) 1 2lMtS. Zl©^> CMP (Chemical Mechanica 

i polishing) mitm^x. ±mum 2&fiu ^ 1 2%»^ 
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[0 0 4 9] 

fcfc, huy^ (ill!) ©Ttm^bTli. Ix.ll 0 5lC^ 

•t <fc e> fc-r <z>r ^, ® 6 s 7 ic^-r <fc e> &igrtK& & o t % * v., 

[0 0 5 0] 
[0 0 5 1] 

7£lC, Et8&tf09 IC^^-J^IC. PEPJttfRI E$:M^t, 3r«W*S/*7g 
V*T, &tfcB&lbBI£bT©^fc#>^^>]BI (WN) 14L S-ftS/ U =3 >R 

[0 0 5 2] 
[0 0 5 3] 
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[0 0 5 4] 

mz. Ml 0 lZ^k-?& o IC, */\°*y #&£^T, SflSS/U 3>R1 3_L#.tf 

^t^^yx^^J^l 4 JilC. *-WtS/*Jfi»R Ta 2 0 5 ) 1 55: 

[0 0 5 5] 



1 5 
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CO 0 5 6] 

3, i 7±ic, mitisv^yWk (mmmmm) i 8 gm-r, cvd 

2££MV^ MMfcS/U 8±K1, h bTOSftS/U a 

>I19^fS 0 CVD^SrMVNT, Mfb£/ V a >K 1 9 _hlC. gMt 

S/U 3>R2 OJtiC, CMPODX h LTCDSfiSS/U 3>K2 1 Sr^^-TS 

o 

[0 0 5 7] 
[0 0 5 8] 

=3>j^2oic % mmmt. it© h u^&jgjaw-s. »fts/>j3>K2o©iii 

SPte, Mx.tfU ^©l/^y-JhSttS. 
[0 0 5 9] 

3e>lC. i^#T. PE P&15R I E £M^T, gffci/ V 3 >gi 1 9 RXfWtitt/ 
VnymiSK. ^7*-^ (via hole) bT© M/>f MtSc &ffc 
i/'j3>il8©xyf>m ifti/'Jn>I13, 1.7H RIE©x^f 

y>?7. hvAnisTmffi-tz* 

[0 0 6 0] 
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tf, m 1 3 izm-t&oiz. t0iMoT*<l:<, HI 5 ic 

[0 0 6 1] 

h isyj-mmomitisv ^ymi 3, ns:i«yf>yu ist^i 

2 CO— SP&tfgfttf^X^^Jgll 6(D-SP$:l^^ffiblC-r€>o 
[0 0 6 2] 

Z<D&. *v*&KL&*)* hl/>^S:^lc:?ifc-r^MMM Cu) 
2 2 A, 2 2B5:Mt5= &33. 2 2 B fc^f 3 BtrtC, h 

[0 0 6 3] 

^Lt, CMP^Sr^VNT, MM^2 2A, 2 2Bl:iiU i*TO2 2 
A, 2 2 B £ Mx>^ftlC^#2-fr£ 0 3 0>BiN SgffcS/U 3>12 1 li, CMP 

[0 0 6 4] 

JBUiflDXgJCJ: »J, @lWS2©MIMdpt^i/^^tS„ 
[0 0 6 5] 

fcLTflMgSiirSiiiJCfcy, -7 s w ^S/^^^cDKriCDfettJc^M^W-S:^ 
*m (43*. tf. Cu) ^Iffitsr £#&v^t% ^MM^ic<fc-s^$:«;<-r 

[0 0 6 6] 
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mi 6&, &mm<Dm2mM<DBMlzmt>&MIM*Vrtis&<Dmffim$:7FL 
[0 0 6 7] 

1 ift^>^f>ii 6_t©fi&, i±jSL^mumi z± 

[0 0 6 8] 

[0 0 6 93 

fil2, Cu (ft) #8ife£*i&o 4H&{*3£«1 11*© 

[0 0 7 03 

[0 0 7 13 

M I M^r ^ Ai/ ^ © ^ A°^> ^ ^JC tt, ^fb# > *'X^>BI (WN 

) i4*«^«sn4&. ift^>^f>ni4s, ±mun m%-iz. cu) 1 

2 <Dmmm±$kt. isxmm-tztmz. fe^vm 1 «^_ttcigg£ tis r ^ 

. 3f^r?$/#ilf&£i$l (mX-l£. Ta 2 0 5 ) 1 5 *l£o 
[0 0 7 23 

^-v/ts/^ififtjRi 5±ic&. mk*>yx j r>m (wn) 1 6^^stis 

Cu) ©Mfcl£it^i:LT«ifg-f ftJE-tSft^© 
[0 0 7 33 
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isVnym (SiN) i 7 tfmj&Zfrz> B fi-ffcS/U 7tt, x*/^>?*b# 

[0 0 7 4] 

gffcS/y=3>Ri 7±jc«, iMfc$/y n^iii (sio 2 ) i 8 3»«^sn, aft 

SJhKitt, g-fbS/U 3>R1 9#jgjft3ft&. 2fti/'J3>Ri 

•r*. SftS/y 9_hjcti, K-fbs/y 3>jr cs i o 2 ) 2o#jgj*3*i 

. Ift-fbS/U 3>K2 0±tci4, SftS/U 3>i2 1 jWgjfcSti*. SflSS/U3> 
12 1 te, CMP (Chemical Mechanical Polishing) yn-feXlC£#<5^ h V 

[0 0 7 5] 

«■ (ftfAtfCu) 1 2 ttltS'y^ Tfr-JV (via hole) fcLt©M/>f^ 
3^-2 2 A, 22B, ^ill Cu (ft) S 4x * . hl/>^WlC»fcSnfc 

[0 0 7 6] 

[0 0 7 7] 
[0 0 7 8] 
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K ^ffc#>^;*^>Jg|i 4) fc«2«ffitc«§«lt1-*««©fifcfS:l»ifcK 

m * $/ * <d * -v a */ % ® at & mm £ & mm *> w a . 

[0 0 7 9] 

L/T, ^r^A'i/^iil Ta 2 0 5 ) 1 5 2 o(D&ffcB£lbl8l 

[0 0 8 0] 

[0 0 8 1] 

2©^^ ^.tc^stis J;e>^^bi/U n»g£i 3 &#ftLTv*<&. zKDfcto. 
(CMP) £#ffl&-e£> PEP$fc(Dji!M, 3* h©<ST&ifS:0SZlh^T^S 

o 

[0 0 8 2] 

#CtC, 01 6 (DM IM^-Y^S/^(D$gii^&lCOVNTg&^f 
[0 0 8 3] 

Si 7ic^-TJ:e)lc, 3Tvi/>yn-fexic<kU, ¥##S«1 1 ftlCM 
I M^r^ A'i/^t 0f 1 iiSrf^tS. 
[0 0 84] 

iiil PEP&tfRI EfcJg^T, 1 1 fafC&^(D 5: 

mf&-?Z>o CVD&fcM^T. te^tfc(D h l/^&^lC^fct-^MWI- 

Cfll*-^ Cu) 12S:Mt5. 3(D&, CMP^SrlV^, iM^l 2 1: 
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[0 0 8 5] 

(^llt) (DJ&^Rt. L/Tli, ®3lC^-r<l;e)J&^^©^ 

[0 0 8 6] 

^A>^^5:Mv^ &ifc^itig£LT©^fl;#>^;*^>lg| (WN) 

14 5:, ¥m&mfoi uwiM^i 2jhtc^-r^ 0 & 

[0 0 8 7] 

#&£#^T. ift^>^f>H 4_tlC, ZMBMm 
(Mz.lt. Ta 2 0 5 ) 1 5 5:Mt5c ^ttT, ^/t>^S^^T, 3r-Y7* 

1 6 

[0 0 8 8] 

mi 8lZm-t£t>lZ. PE P&tFR I E fc^T, ^ft# > **:*^>il 
1 6. **/t$/#jJ&»]flci 5&tfM-fl:#>^^>ig|l 4 fcWi&riiy^^"^ 

[0 0 8 9] 

1 2±MIffc^>^f>H 6_tC, SftS/Un>JR (fflkm±1KMm) 1 
7S:Mts. Sfbs/y 3>n ^£1-&tf>f y/}^-;l/^:LTtf>^^':/?- 
[0 0 9 0] 

E2 0l3tJ:9{:, CVDS?:ffiV\T, SffcS/ U 3 >Jgl 1 7 ±IC, gft 



2 1 
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i/Vnymi 8±ic, x ^ f > h ^ At bt©ifti/ 'J 3 >I 1 9 

5. i£t=.. CVDmzm^T. SflSS/U 9_t£. SMbS/Un^R (ggj&g 

tC, CMPCDX h LT<Z)gffc$/y 3>I2 1 £^f&-t§„ 

[0 0 9 1] 

[0 0 9 2] 

n>R2 0tc % s»ii:bT©M/>f fe^ts. »fbs/y 3>i2 ocDiv 

^>**B^ Sft2/y 3>JR1 9 tt, R I E©x«^>^ h y/N'i: ItilSts 

o zi©M/>^tt, wm • * v Fan. 

[0 0 9 3] 

S&JC, KWT, P E P&tFR I E ScMV^T, gftS/ U 1 9 fttfBMfcS/ 

ya>Kl8Kl, (via hole) iiLtfflh Kfl; 

S/ij3>Rl8©xyf>yH, Sft5/'J3>R1 7tt, RIE©x^f>^ 

[0 0 9 4] 

HC, Ell 3 tC^i" J:-plC. -t^d^-e&oT^J:^ 0 1 4 &t*B 1 5 IC 

[0 0 9 5] 

[0 0 9 6] 

jiy^fficiy, h\sy**L%±\z.mt~-t&mttn cu) 

22A, 2 2B&}gJ«t*. ftfe, *I#ft2 2A, 2 2 B Sr^fR-t St&JC, h 
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[0 0 9 7] 

^•LT, CMP&fcMV^ iI^2 2A, 2 2BOTU ^Mtt» 2 2 
A, 2 2B& h 1/ > ^ ft ©»IC«U? mitisV nyB2 1 C 

[0 0 9 8] 

[0 0 9 9] 

, ^o, cu on) a£t>&*zt£mmi&m*m?z±mttwzmmttW£i>T 

ffiv>£t§HrK:. S&-£, &M#f* Mill te^-ft 

it (PEPts:) #«y, n^h©iS«icK«T^*. 

[0 10 0] 
[0101] 

afcfcKD^W^fcJfrett, i^>^f^l4, 1 6 
ffi&Btl 5 3>R1 3 tC^-A-^y^-rsi^ftlz-fT^h 



2000-31 10572 



#2 000 — 368693 



[0 10 2] 

*>^r>114^ifctli (CMP) ^Hil&S, 
[0 10 3] 

[0 10 4] 

^12, Cu (g@) 3b^fc$tlSc ¥^#^1 1 t^©M/>^|^lC^ 

[0 10 5] 

MIM^/^^O^llifflMfcbtlt ffl%.&. (X 
[0 10 6] 

SlftJ/ya^R (SiN) 13#7£j££*lSo MIM^f^/t>>^^7^^ 

S/*^^««fctt, gft:#>?**^>ll (WN) 14**^^4xSo ^ffc# 
>^^>j^l 4 S-fbS/U =3>JR1 3JC:*-/X-9y:/L*CV><&. 

[0 10 7] 

M^>yxf>ii4^ din cu) i 2<Dmm®5±m£v 

Tmrn-t&tm^ &^®i£i«^jitc@Btt£*i&rfccj:y^/^>#®« 

(Mxil Ta 2 0 5 ) 1 5^|«S*l«. 
[0 10 8] 

^^Ai/^iffiiiii 5±^c», mt* >tfxr>m (wn) i 6*^j^stis 
»*m cu) ©tfefcRSihji^LT^ig-rsfc^tc. tBrt-rste^tt© 

0 2S^TtC@Bg$tlS^i:^J:y ^r^/t^^®»$:JtiD$1±Saig$:^t-So 
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G 
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[0 10 9] 

gjfc^>^f>H 6JhtC&, SftS/'j3>ll (SiN) 1 7#7g?J&£;ft3 

[Olio] 

SftS/'j3>Rl 3, 1 7_hlCtt, SMbS/UH^R (S iO z ) 1 8#0J&£ 
*u ttftS/y 3>ffltl 8_htctt. fift5/'J3>Kl9^lSS4x*. gflsS/Un 

T^iig-rs 0 Sfts/y 3>jri 9±ctt, »-fts/un>K (sio 2 ) 20^ 

'Jn>l2 lit CMP (Chemical Mechanical Polishing) :7 n -fe vUC £ # & 

[01113 

Wtiti/ U a >HR 2 0 « OgffcS' U n >K l 9 J: »J Jt©g&#) ictt. ffx.H 

mum («juicu) 1 2 ^ tits 7*-;^ bt© h i/>f *wsn 

, 2 2B, Cu tfSlfcStlS. hl/>^ftJC»fc3*lfc&M*m 

2 2 Ate, MIM^^J/*©»2tit!&l5. 

[0 1123 

M IM*-V/1$/*<Z>t&2®ffi©j#R*: LTH H2 7JCa%-r*^^ 

^□iz* (CMP^Dt^) ICfcttS^W yS/V^^t&B&lh^Stlii, if© 
«fc o taj&ft-c & o T * <fc Va„ 
[0 113] 



2 5 
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[0 114] 

n (Mx.«, cu) ^e.*«a*i*»-&tc. mi«@^M^-s«^<«t£&rit 

[0 115] 

fit, *-Wt5/*«t*MI Ta 2 0 5 ) 1 5tt, 2o©i£«fi&itR 

JC#E4*i, *£fcffi«««&^*rs^M*m Cu) KW.&mM't&Z. 

[0 116] 

tot, MIM^^AS/^©iiJMfS^f«;ItiiS:ttSiI^ 

ttffi fcM I M 3f -v S/ # «: H^T* £ £ . 
[0 117] 

?£{C, 02 l<Z>MIM^Ai/#CD§g^:fr&KoV^M-r5,, 
[0 118] 

[0 119] 

fifiltf, PEP (Photo Engraving Process) &r£R I E (Reactive Ion Etch 
ing) Zm^T. lfttCft^CDM/^^Sr^ja-T*. CV 

D^$:fflv>T, &*&<Db\/y*z¥z±^mtti&mttn mz.it. cu) 12 

S:f^t5o CMP^^ffiv^, 2&ffl*U 

[0 12 0] 

fcfc, (&itt«) ©EMKtt, (H3) , -t<Dz.ft (05) , 

2 6 ffiSE# 2000-3110572 
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tt*K (06&tf07) fc£ic^5t£*is„ 

[0121] 

CVDS$:ffi^t, ¥##S®1 1-hC MIM=SMrAS/#0fgl« 
i«:«gfl:J/'j3>lt (fifc«tB&Jhlft»tt) 1 3 fejgjfc**. 
[0 12 2] 

&tC. 02 3lC^-r <fce>C PEPfttfRIE&JS^T, 3f "V $/ # Jg/fc^Jfe 
[0 12 3] 

) £LT©^fb#>y;*^>BI (WN) 14fc, SftS/Un^Rl 3_t3trJf*^ 

>mi4±lC, *-WC2/**&8IR Ta £ 0 5 ) 15fe^t*. i^tf 

i: ITCift ^ >1 1 6 SrMtS. 

[0 12 4] 

£fc> CVD&£fflV>T. gft*>^f>Kl 6 JtlC, I{bi/'J3>I|17 
ZICD^, P E P2fc.££R I E SrMV^T, ifti/VaVll 7, gffc* 
>^f>Rl6, 1 5 3UMSfb* >^f>H 4 

?>^Xf>I14, ^/^*»»R15, ^fb#>^;*-r>Jg|l 6%.Tfmt 

[0 12 5] 

&tc, H2 ejCjR-TJ:^^, CVD^&MV^T, Ifti/'Jn>ll3, 1 7JL 
ift^»Ja>R (MTO^R) 1 8&Jgjfc*T*. «IWT, CVDSjfcMVNT 
, ift-ffcS/y n>Rl 8 _ttc, i^fV^h'VA'tlTClfti/yni/Rig?: 
CVDjS&ffi^T, SfbS/U :3>R 1 9.LK:, IMb^U 3>R 

2 OJhlC, CMPCDX hy/thUTCDS-fbS/U 3>BI2 1 fc^jfcf So 
[0 12 6] 
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[0 12 7] 

o ZL©M/>^«. BE*! • Kflk ^r^^^^«^gPS:-g-^ =2f ^ A S/ # «}S 
[0 12 8] 

££>K. MtfT, PEP&tfR I ESrMVNT, SffcS/U :3>R 1 9 XtfSMfcS' 
Un>Rl 81C, ^7*-;i/ (via hole) It® M/>f IMfc 
J/'j3>Rl80l*;f>^, Sft5/'J3>R13, Hit RIEfflxyf 

[0 12 9] 

01 3 ICat-ri^tC, fort (XttUB^) t*ott«f:<, Si 
[0 13 0] 

[0131] 

r©^. *y*8sK:j:y, M/^^Sr^JcWfc-r^MMW- Cu) 
2 2 A, 2 2BSMtS. iI^2 2A, 2 2 B Sr^J&f -Stale, h 

[0 13 2] 

f bT, CMPSS&JBV^T, iI^2 2A, 2 2B£flf|gU MW2 2 
A, 2 2B£ M/>^mc$£#£-&& 0 ZICD^ IftJ/'J3>R2 ltt, CMP 

[0 13 3] 
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&,±0)j:miZ J: y , HI RZ$m 20MIM^t^i/^ Z> o 
[0134] 

. j^o, Cu (*f) ©J:^3fc^^^f£««a&^-r*^M«»S:8Bi»»»i:l/T 

K€:li[»«*5itft£«l»ihKS:faW*^fc-e, »3tXS*JC, &JB£^#**A 

Hi:LTafg£ii:£> rilled*;, v is> ymM&Wjit&fc&lZi&mttnZfe 

>J3>R17, M^>^f>Il 6&tf^/\ 0 ^#j?ifi#)g|l 5 RI 
Etc J: yj&XUTV*Sfc«>, SSBgxe^WttftStl*. 

&A$m (ffl^.n cu) ^ftffi-rsriijyasv^cD^ ^mi 

IZ £ « is§t£ 5: & < f i £ # T* £ -5 . 
[0 13 5] 

TV**. 

[0 13 6] 

[0 13 7] 
[0 13 8] 
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[0 13 9] 
[0 14 0] 

mziz. mt*yy*Tym (wn> i4^«sns. gft^>^f>ii 

[0141] 

mt*y?XT>mi 4&, &M*m (#9ittf, Cu) l 2©i£ffcR&itBI£:b 
T«ifg-rs£^c, f&^©mim@-hCIBg$tiSri:lc J: y 3r^/\°*/#®^ 
£itin£-fr5«ifgS:;£f3o S-ffc* y yxr>m 1 4 ±lctt, ^tA'i/^iil 
Ta 2 0 5 ) 1 5jWgfft34i&., 
[0 14 2] 

2rvrtts$mmmi 5±izit. mit^.yif^ym (wn> i 6tfm&t*frz> 

mun (mah cu) <DmwLm±mnLTmm'*&£.&^ 

^ 2 m^r tcffig $ *l 6 z a ic <k y * ^ a° s/ # mm & mta $ * £ &g & ^ -r s = 

[0 14 3] 

^ib^>^*^^>i^i 6_t&c&, mitts v^ym (sin) i 7^«sn* 

) o 

[0144] 

£33, Ij^>^f>Hl4, 1 6&tf*^A$/#i!i&]fijg|l 5tt, mVrt* 
[0 14 5] 

fi-fbS/U 3 , 1 7±lCte, MfcflsS/U nym (S i O 2 ) 18)!iW$ 
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*u mitt/Vnymi 8±izit. SftS/U 9 *i£ 0 gfti"J3 

xmm-tZo S-ffcS/U 3>«E1 9±JCti, fiftfbS/Un^K (S i O z ) 2 0^ 
££3*1, K-fbS/U 3>R2 OJitctt, SSftS/U n>^2 1 tfimj&ZftZ. &4t*/ 
U3>12 Hi, CMP (Chemical Mechanical Polishing) a iz XlC £ 

[0 14 6] 

i/'jn>Ri8 &tfSHfc5/ y u >K l 3 tc&, g-ft # > i 6 ^&Mtt 

m (flAtfCu) 12ttlf5^>f7^-;i/i:bT©hl/>f3!)«$tlS„ 
i*ie> hl/>^rtJCtt. <B&$tT*, *£fctfctm»«:^*r<5^JB*t#2 2 A, 2 
2B, ftfiLU, Cu (») tftfcfcsns. M/>^«tC?»feStlfeAM#»2 2 
Ate, MIM*^i/*©*2*iiu!i;4. 
[0 14 7] 

#±©J:5&*jiK:J:n»i, *f\ MIM*t^S/*0^1&tJt»2Si^-f 
[0 14 8] 

JR ifb^>m>H4) i:m2«M{cgM-rs^©*£fcR&ihm 

mil gft*>nf>Rl6) &«»TV*S. £ft&J£«l»ibffllfcl:, MI 

[0 14 9] 

fit, ^P^^S/^iil (iixH Ta 2 0 5 ) 1 5tt, 2^KD&m®itm 

K.&*ti* xz&mm&mzmtz&mttn cu) tci«««rf*£ 

[0 15 0] 



3 1 
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[0151] 
[0 15 2] 

^•T, i2 Qizm^t^oiz. ^v^/^yn-fexicj: y, l l ft icm 

[0 15 3] 

PEP (Photo Engraving Process) jfcZfR I E (Reactive Ion Etch 
ing) £M^T, ¥^#g«l imz&*W:<Dh Is * fc, CV 

D&£JBV>T. ^^©h ls>*Z%£lzmfct£:mMn (i^-H Cu) 12 

[0 15 4] 

(Sgi«=fl) oD^li, (03) , ^©rtfc (®5) % 

[0 15 5] 

£©«L CVDfcS&JSHT, ^frU* 1 1 JlJC, MIM3f-W\°2/#tf>Sfll« 
«Sr«^Sft2/y3>IR (ffi«l»iLI»*fll) 1 3$:Mt5. 
[0 15 6] 

?£IC, S3 OIC^-T J:^iC, P E P&IF R I E ^rMV^T, 3f -V # 7£f£^5t 
[0 15 7] 

) £:LT ©^fl; -r>J8l (WN) 14 5:, fi-ffcS/ y :3>R 1 3 Jbfttf * * 
>$|14JLIC, ^Pir^2/*fSfiatt Ta 2 0 5 ) 1 5^«tS. ttW 
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T, #&£mv^ * 2/ * JKMMI 1 5±IC, t£«B&iLJR (A'JT^^ 

o 

[0 15 8] 

B3 2JCa*-*J:5K:. P E PJk.Z$R I E SftJ/'j3>I17 

^>^T>H14, ^^>^iill5, M^>^f>H 6^tK^fb 
[0159] 

U-r>J^l 3©SWtc^^lCJR*oTv>So 
[0 16 0] 

03 3 IC^-Tcfc^C CVDSI:ffl^T, ifti/'Jn>H 3, 1 7± 
. »-fb2/U 8_fcKl, x>yf>^hf-' , !tlT©ift^y3>il9S: 

(wmmmnm) 20 wmx. cwm*m^x. mit-yvnym 

2 0_tlC, CMPO^ h UTOSffcS/U 3>j^2 1 = 

[0 16 1] 

[0 16 2] 



3 3 
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[0 16 3] 

$e>ic mvt. pep&^r i e&m^t. gfti/';3>ni9Mift«> 

Un>J^18lC. ^VT^-;i/ (via hole) t bt© hl/>f gKfc 
i/'j3»|180X^f>y| < ^bi/'J 3, 17li, RIE©I>);f 

[0 1 6 4] 

01 sic^-r^e*^, -r©r^ (x»^^) t*feot%j:<, ®i 

[0 1 6 53 

2 o)— ®%.x$mt* y r^ym i 6 gpsrifj^m btc-rso 

[0 1 6 63 

**3fi£tCJ:y, S^ClSfet^fi (fliltf, Cu) 

2 2 A, 2 2BWt5. ^«M2 2A, 2 2 B &JgJ*-f SffiNC, h 

[0 1 6 73 

fbt, CMP&£fflVxT. MOT2 2A, 2 2B£flF^U 2 2 

A, 2 2 B£ h P>^ftlC^#£i*£„ r©H, lft^'J3>i2 1H CMP 

[0 16 83 

JEiLtOXgCfc ®2 8 OMIM*lr7^i/*^lSt&. 
[0 16 93 

i(DJ:-5 3&»3S^rfl5tCJ:n«, ^nirX (CMP^DtX) b 

, fro. Cu (ffi) ©J:^ft^$*Jfetfc«»S:^^*^JB*r»&BHi»#»fcbT 

JI!l«:ii:«»*atfjte«tB&jfcJI!tS:S8»*ii:-e, Kiting* ic, ill^^^^ 
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^tAi/^§I^<t^6) „ mmiz, ijW>^f>114l:, mitt/ 
[0 17 0] 
[0171] 

[0 17 2] 
[0 17 3] 

fiMt (Mill S/U3>3S«) llWtctt. M/>^««^S*iS. 3 
©hl/>^p»g&ckiu (SSjftT?, *^&&tfc^fc£^£^M*mi 2, 

[0 17 4] 

*©«i©<H«»c^snfc^j»»»tt, fc^tt, -ro^tt <xt*» 

[0 17 5] 

118, 2 Oft if) K:^UToiy^>if38^ii;S:*-rs»»^e>*fiRS*i*. 
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[0 17 6] 

*vrti/?mmmi 5j:&c&. mitt/vnym (sin) i itfmmznz. 

[0 17 7] 

&{£*/V 7JL&C&, »ftS/U3>JK (Si0 2 ) 18#Jgj*;**u ft 

flSS/y n>mi 8±tc«, SftS/U 3>R1 9#jgfft3*iS 0 iftS/U3>Rl 

9_htcii, 8ftS/U3>l||(Si0 2 ) 2 0^«Sft, 
$/U nyB2 0±tc&. sgffcS/y 3>R2 i««^S4xS. gftJ/'Jn>i2 l 
tt, CMP (Chemical Mechanical Polishing) :/ □ -fe XlC £ § X hy/^ilb 

[0 17 8] 

fc»««««:^"rs 2 2 A, 22B, mtf, Cu (g@) tfSlfcStlS 

[0 17 9] 

cu) #&#jas*i<&*^-e*>, 

[0 18 0] 
[0181] 



3 6 
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1 1 ftlCMIM^7\°iy#©^lS@$:7£j&1-<5c 
[0 18 2] 

PEP (Photo Engraving Process) JtfRI E (Reactive Ion Etch 
ing) £Jg^T, *mfom&l 1 ftlC h b>^$r^i-So CVD^Jffl 
V^, h U^fc^lC^fc-T^M^m (#9*.tf, Cu) 12?:MtS. ^<Z> 

[0 1 8 3] 

Ai/fiiil5Mt6. CVD&£ffiV>T. ^t^>3fiill 5 
[0 1 8 4] 

#ClC 03 7lCatt-<te)lC. CVD&£MV>T, U n >ffl| 1 7 _hlC, & 

>fb^yn>m (Mra^m) i 8itmm-tz>o 

[0 18 5] 

7j^tC, 03 8tCjjK-rj:5lC. CVD&£Mv>T, SMt^ U n >EI 1 8 JtlC, x 

sfts/un>iRi 9 ±iz. m<tisv^>m (mmmmmm 2o^t^. m 

[0 1 8 6] 

fit, Z1(3D^, ^ay/l/^VS/S/^n-feXJCj:*;, MIM3^A:>#tf>^2 
[0 1 8 7] 

M-fbs/y 9 r i E®x>yf>^ h bx^tg-rs 



3 7 
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[0 18 8] 

$e>lC, MttT, PE P&tfR I E $:ffiVNT, gffcS/ U =3 >R 1 9 -RXmitt/ 
'J3>I1 8&C, »?>f7^-A (via hole) tlTCDM/>f »ft 

[0.1 8 9] 

1 5 &sai£i±.&c se>jc, M/>^jsaJK:»ffiLfe^r-v/ts/*j!fiayini 5<z>e> 

[0 19 0] 
[0 19 1] 

r<Z>^> ^y^PiStcJ:*;, hl^>^£^:£Jc^fc^«Mift Cu) 

2 2 A, 2 2BMt§. iMTO2 2A, 2 2 B Sr^^i"-5trflC, h 

[0 19 2] 

&{C. ms 9lC5TC1-J:e>K:. CMPS&ffl^t, iSW2 2A, 22B$:f 
>12 1H CMPffi^byA"i:lti|gtS 0 MIM3r^\°S/#0^2 
[0 19 3] 
[0 19 4] 

Rl 5B##ifcfmifc*tB&^LTV^fe«>* # * S/ * Sft*ffll 1 5 ©i^Sfe (U 



3 8 
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[0 19 5] 

04 It*, *^^©^6^JfeODJ^ffilCg8fe<5M IM3r^r?S/#<Z)IST®H£^b 
[0 19 6] 

[0 19 7] 
[0 19 8] 

^rticfcfc. *£fctfttt«»&^"*-<5£«*mi 2. Cu (ft 

) ¥##S^1 1 h ^>^rtlc^fc£;Tifc:&«*mi 2tt, 

[0 19 9] 

fifti/'j3>I (SiN) 13«$tl5. MIM3f^A£/#0)3f^A o £/#7£ 
[0 2 0 0] 

mstis„ ^^>^f>ni4tt &A«m (mah cu) i2<D&mm 
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[0 2 0 1] 

#MT*&, CMO Sn^y?fI*£{Cfc^T, Ift^>^f>114A 

^>^f>n 4 hra^tc^sn, i^^>^f>n 4©^$ti^Dj? 

[0 2 0 2] 

o^y, ummitrnti Lxmm-r smithy if^ymi 4 fe^jats^ff 

CMOSDi?>^I^©I^if- GSffc^^-T^Rl 4 A) 
[0 2 0 3] 

^fb#>y*-r>Ri 4, i 6(&««^e>«j££*isj:e>icbT ; fc<i:v^ 

[0 2 0 4] 

gft#>y;*"r:/Rl 4_hJCtt, *-V/*5/*MHSR (Mill Ta 2 0 5 ) 1 
5#Jg*ftS*l*. *^tS/#*fi*Rl 5JtlC&. gffc#>^*^>R (WN) 1 
6 *l£ 0 ift*>^f>Rl 6 k*, ^M-r&MIM3r^AS/#(DH2 

*«fcLT©&JEMsm (^Ixii Cu) ©tfcft|»±Ri:LT«tB*5fc#K^ H 
»^**^tt©£2*«Tfcfiiia;!S*V*£i:JCJ: IB* a** 

[0 2 0 5] 

ift^>^r>Hi 6Jblcii. Mi/';3>R (SiN) l 7#jg/*s*is 
. afllS/U a>R 1 7tt, Sft*>y 3>R1 3 fcftic, xy*->yi$ (fiPtSu h 

[0 2 0 6] 

iftS/'j3>Rl3, 17±i:tt, (Si0 2 ) 1 8^J8S 

*u WtibS/V n>Rl 8_tlctt, mfcisV n>Rl 9#j§Mft3*i*. SftJ/'Ja 



fflfEE4# 2000-3110572 



#2 000-368693 



T^fg-TSo SftS/U =i>ffl|l 9 -hlCte, KitS/U3>R (S i0 2 ) 2 0« 
ija>i2 1li CMP (Chemical Mechanical Polishing) zfU-k*lZ&tfZ> 
[0 2 0 7] 

ift-fbs/y n>i2 oft »ffc$/y 3>bsi 9 <t y %±©gp#) #3x.«. 

f&^M^^* BBS* • Ay FSPtf)fc#>© M/>^*^^$tiSc ^-ft 
S/U 3>H 8&0tS-ftS/U=l>Kl 3 JCtt, ift^>^f>I14A, 16 
^MUn (mZ-lXCu) 1 2iT'It5M/>f (tf-f T*-;!/ (via hole) 

IW2 2A, 2 2B, 2 2C, 2 2D, Cu (ffi) 
[0 2 0 8] 

2C, 2 2Dtt, ^St*^ (S8ft*>^T->K) 14A0!lii:^S o 
[0 2 0 9] 

[0 2 10] 

Cu) ^&««sns»'&ic. fgl 

^^>^f>H4) ^21 
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[0211] 

*rvrtss*mmm Ta 2 o 5 ) i5ii 2-D(Dmmm±m 

[0 2 12] 

<f£tg&MIM3f^/\°$/# £Ji&T*£5o 
[0 2 13] 

R F - 7tn ^XU 7^©M I M^r t Ai/^ lCtMtSJS:i[ 

ffiitmi*, i60'>ft<i:t)io%, CMOsn^yi'i'jyrt©*? (*« 

ft^>nr>114, 16Mt5^f'^5:, CMOSn^-^IW 
[0 2 14] 

TV*S. 04 3tt. 04 2©XL I I I -XL I I I ilglC^? HrlBHt^So 
[0 2 15] 

HfcSj&HU MIM^^>^©Iltl (^1111 2) ¥##S«1 1 

p^T-tt^<, ¥*#36«i i±a>mmm mah jffrattMi) 23^1:^ 

[0 2 16] 
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[0 2 17] 

[0 2 18] 
[0 2 19] 

[0 2 2 0] 

% mo s v^yv?.* z^izmommmz 7«$ti5. 

[0 2 2 1] 
[0 2 2 2] 

rmzi*. ^tWM^It5^SWl2, Cu (ft 
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